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Question 1
(a) Which of the following integrals are improper and state the reason why
(i)
∫ ∞
0
e−rtdt
(ii)
∫ 4
−3
6dt
(iii)
∫ 1
0
z−
2
3dz
evaluate all the improper integrals identified in question (a) [5]
(b) Suppose the net investment flows is described by the the equation
dK
dt
= I(t) = 40t
3
5 ,
and the initial capital stock at t = 0 is 75. Find the capital function K(t). [5]
(c) Given that the marginal revenue function is
dR
dQ
= 28Q− e0.3Q
Find the total revenue function. What initial condition can you introduce to
definitize the constant of integration [5]
(d) Evaluate the double integral [5]∫ ∫
R
(x− 3y2)dA
where R = {(x, y)| 0 ≤ x ≤ 2, 1 ≤ y ≤ 2}
(e) Compute the directional derivative of
f(x, y) = xy2 + x3y
at the point (4,−2) the direction ( 1√
10
, 3√
10
) [5]
Total 25 Marks
Question 2
(a) The Demand and supply functions for goods are
P = 100− 0.5Q and
P = 10 + 0.5Q
2
(i) Calculate the equilibrium price and quantity, confirm your answer graphically [8]
(ii) Using integral calculus calculate consumer and producer surplus at equilibrium
[8]
(b) Write the following Linear functions in matrix form
(i) f(x1 , x2 , x3) = 2x1 − 3x2 + 5x3 [2]
(ii) f(x1 , x2) = (2x1 − 3x2 , x1 − 4x2 , x1) [2]
(c) Write the following Quadratic functions as a matrix product involving symmetric
coefficient matrix
(i) Q(x1 , x2) = x21 − 2x1x2 + x22 [2]
(ii) Q(x1 , x2 , x3) = x21 + 2x22 + 3x23 + 4x1x2 − 6x1x3 + 8x2x3 [3]
Total 25 Marks
Question 3
(a) Optimize the following cobb-Douglas production functions
Q = K0.6L0.25
subject to the given constraints 8K + 5L = 600 by forming the Lagrange function
and finding the critical values. What is the returns to scale of that function and
why? [10]
(b) A monopolist sells two products and for which the demand functions are
x = 50− 0.5Px
y = 76− Py
and the total cost function is
TC = 3x2 + 2xy + 2y2 + 55
(i) Find the profit-maximizing level of output for each product and check that
profit is maximized. [5]
(ii) Find the profit-maximising price for each product [5]
(iii) Find the maximum profit [5]
Total 25 Marks
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Question 4
(a) Find the total differential dz for the following functions: [5]
(i) z = 43x+5y
(ii) z = (5x2 + 7y)(2x− 4y3)
(b) Find the total derivative dz
dx
for the following functions: [5]
(i) z = ln(7x + 2y) where y = ln(4x− 2)
(ii) z =
9x− 7y
2x + 5y
where y = 3x− 4
(c) Use the implicit function rule to find dy
dx
and dy
dz
[5]
(i) f(x, y, z) = e2x
2+3y−z
(ii) f(x, y, z) = ln(x2 + 4y2 − z2)
(d) The demand function of a product for a manufacturer is
P (Q) = aQ + b
He knows that he can sell 1, 250 units when the price is R5 per unit and he can sell
1, 500 units at a price of R4 per unit. Find the total, average and marginal revenue
functions. Also find the price per unit when the marginal revenue is zero. [5]
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